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 The study aims to explore the pre-service chemistry teacher ability in 
constructing Content Representation (CoRe) on electrochemistry based context. 
This research adopted an instrumental case study. A total of 20 pre-service 
chemistry teacher enrolled on Curriculum course were the subject of this 
research. The data of pre-service chemistry teacher ability in constructing CoRe 
were collected according to the document which consist a questions on 
pedagogical aspect. There were 9 indicators were used as a references to 
explored the pre-service chemistry teacher ability in constructing CoRe. The 
data of pre-service chemistry teacher ability in constructing CoRe were 
analysed according to descriptive quantity technique by classifying the mean 
score obtained into five categories from very good to very poor. The result of 
this study showed that the pre-service chemistry teacher ability in constructing 
CoRe were pretty good, thus it can be concluded that pre-service chemistry 
teacher were ready to conducted a quality chemistry learning. The pre-service 
chemistry teacher in the future is expected applying CoRe in every learning to 
promote students’ chemistry meaningful learning. 
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The essence of chemistry education lies on the quality of learning in the classroom. Studies showed that teacher 
quality becoming the most contributing factor in the success of chemistry learning, so teachers are considered as 
the most important factor that determines the quality of chemistry education (Khasawneh et al., 2008, p.; Rohaan 
et al., 2009; Adodo & Gbore, 2012; Karaman , 2012, Ghazi et al., 2013). Chemistry teachers who are competent 
and highly committed to quality are demands for the realization of high quality chemistry learning. 
 
Professional and pedagogic competences are the qualifications that should be possessed by chemistry teachers in 
Indonesia. Pre-service chemistry teachers are required to have a good understanding of chemistry as the subject 
matter that must be taught and how to teach it. Some researchers use the term content knowledge to conceptualize 
the professionalism of teachers in mastering the subject matter in their classroom. A good content knowledge is a 
strong foundation for pre-service teachers to be able to teach chemistry effectively. Some studies show the 
importance of teacher’s content knowledge in developing quality chemistry learning. Mastery of content 
knowledge has a positive influence on teaching effectiveness, being the main key on developing teacher 
professionalism and correlating strongly with the ability of how teachers teach appropriate chemistry content 
(Robinson, 2005; Justi & van Driel, 2005; Ozden, 2008; Karisan et al, 2013; Ghazi et al, 2013). 
 
The way teachers delivering content influences the things students learn, so that the teacher's teaching methods 
cannot be separated from related content (NRC, 1996). In the other words, teacher must have pedagogical 
knowledge that could be implemented appropriately on the certain chemistry content. Shulman (1987, p. 4) state 
that content knowledge and pedagogical knowledge should be integrated into learning process to create a new 
knowledge, called Pedagogical Content Knowledge (PCK). PCK is part of the slice between pedagogical 
knowledge and content that helps teachers understand how to teach content. Loughran, Berry, and Mulhall (2006) 
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developed the Content Representation (CoRe) model as one of the chemistry teacher’s PCK representations. CoRe 
is a document that presents an overview of important ideas or concepts from a content that will be taught and 
developed based on the questions of pedagogy aspects (Loughran Berry, & Mulhall, 2008, p. 1301). CoRe 
development could help pre-service teachers to study the content critically and explore the difficulties experienced 
in understanding the chemistry content that will be taught. 
 
PCK as a specific new knowledge is needed by pre-service chemistry teachers as a provision to prepare themselves 
to become professional teachers. Hume and Berry (2011, p. 341) conducted a study of the constructing CoRe as 
a strategy to build pre-service chemistry teachers’ PCK. The study was conducted with a case study into nine 
chemistry education students. The research result indicated that the constructing CoRe exercise followed by 
appropriate scaffolding during the constructing CoRe process enables the development of PCK for beginner 
teachers. The ability of pre-service teachers in constructing CoRe is very important as teacher readiness in 
preparing quality chemistry learning. 
 
The trend of chemistry curriculum changing occurs with the development and introduction of context based 
education (Coenders et al., 2010, P. 535; Dolfing et al., 2011, p. 567). Context based chemistry education adopts 
the view that chemistry content must be associated with reality, evolving, flexible and not merely a set of rules 
and principles to remember. Context is used as the starting point in learning. This context based chemistry 
curriculum has implications for a new role of a teacher in the relation with students for conditioning content in 
context settings. The ability of pre-service chemistry teachers in constructing CoRe for chemistry learning in 
vocational contexts is still low (Wiyarsi et al., 2017, p. 50). The main difficulties encountered by pre-service 
teachers were predicting student’s difficulties in learning content and ensuring their understanding. The lack of 
understanding and experience of pre-service teachers regarding chemistry learning process in vocational schools 
become the main obstacle. 
The implementation of context based chemistry learning is broader for the context in high school. Pre-service 
chemistry teachers still have weaknesses in constructing CoRe in the components of curriculum knowledge, 
learning strategies, assessment, and mastery the chemistry content (Kondakci et al, 2017). Context based 
chemistry learning can actually facilitate students in linking experiences, increasing learning motivations and 
scientific attitudes, also training student collaboration in solving the problems (Bennett, Waddington, & Grasel, 
2005, p. 1521; Vos et al, 201, p. 1407; İlhan, Doğan, & Çiçek, 2015, p. 666; Ilhan, Yildirim & Yilmaz, 2016, p. 
3117). The analysis of pre-service chemistry teachers’ ability related to the constructing of chemistry CoRe in this 
broader context needs to be assessed as an early indication of teacher readiness in carrying out quality chemistry 
learning. 
 
Electrochemistry is clasified as hard material in chemistry subject matter for high school students. Ultay & Calik 
(2012, p. 686) reviewed a number of articles then summarized some of the main alternative conceptions faced in 
electrochemistry as follow: (1) the cathode is a negative electrode, the oxidation reaction of half cells releases 
electrons, and reduces mass over time, ( 2) the anode is a positive electrode, the reduction reaction of half the cell 
accepts the electron and increases the mass over time, (3) the salt bridge allows electrons to move from the anode 
to the cathode, supplies the ions needed to move from the cathode to the anode, allows the cation to migrate 
towards anode electrode, while the anions migrate towards the cathode electrode, and (4) lack of ability to report 
cell reactions correctly. The teacher should plan learning well to help students understand electrochemistry 
material. CoRe is one way to develop the ability of pre-service teachers in designing proper electrochemistry 
learning. Therefore, this study aims to examine the ability of pre-service chemistry teachers in constructing CoRe 





Design and Research Subjects 
 
This study adopted quantitative descriptive research that aim to explore the ability of pre-service chemistry 
teachers in constructing CoRe on context based electrochemistry material. A total of 20 pre-service chemistry 
teachers involved in the Curriculum Review of Chemistry Education Course in Chemistry Education Study 
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Data Collection Techniques and Research Instruments 
Data on the ability of pre-service chemistry teachers in constructing CoRe on context based electrochemistry 
material was measured through questions in pedagogical aspects (Loughran, Berry, & Mulhall, 2006). The 
questions in the pedagogical aspects used in this study were based on the context used as the starting point in 
chemistry learning. The starting point of learning is one of the characteristic of context based learning (Coenders 
et al., 2010, p. 536; Bulte et al., 2006, p. 1063). A total of 9 indicators were used to arrange the questions in 
pedagogical aspects to measure the constructing CoRe ability of pre-service chemistry teachers. The 9 indicators 
can be seen in Table 1. 
 
Table 1 CoRe Indicator 
No  CoRe Indicator 
1 Determining the context used to initiate learning process 
2 Knowing what pre-service chemistry teachers want students to learn from the developed 
ideas 
3 Analyzing the importance of learning the developed 
content 
4 Knowing what ideas/ content that the pre-service chemistry teacher knows but not the time 
yet for students to know  
5 Knowing the difficulties or limitations related with the method on teaching the developed 
content 
6 Knowing students' thoughts that might influence the pre-service chemistry teachers in 
constructing on the developed content 
7 Knowing other factors that might influence the way of pre-service chemistry teachers 
construct on the content that has been developed 
8 Knowing the teaching procedure and the specific reasons to apply it 
9 Knowing whether to specifically ensure students' understanding or confusing related with 
the developed content 
 
Beside the data on the ability of pre-service chemistry teachers in constructing CoRe, data from ideas or notions 
related to chemistry content formulated by pre-service chemistry teachers was also obtained. This data were used 
to determine the tendency of pre-service chemistry teachers in constructing CoRe on electrochemistry material. 
 
Data Analysis Technique 
 
The data obtained in this study were the ability of pre-service chemistry teachers in constructing context based 
CoRe on electrochemistry material then analyzed using quantitative descriptive techniques. There were 9 
indicators that used as benchmarks in measuring the ability of pre-service chemistry teachers in constructing 
CoRe. Each indicator was given 0 to 5 score. The scores that obtained by pre-service chemistry teachers on each 
CoRe indicators then counted to obtain the mean value. The average score of each pre-service chemistry teacher 
in answering 9 CoRe indicators was also counted. The average ability of pre-service chemistry teachers in 
constructing CoRe based on predetermined indicators and the average of overall chemistry teachers ability in each 
indicator then classified into 5 categories ranging from very good to very poor categories. The details of the range 
in classifying the average CoRe score of pre-service chemistry teachers and the average ability of pre-service 
chemistry teachers in each indicator are: having a very poor category if the average CoRe score is between the 
range 0.00 - 1.00; a poor category if 1.01 - 2.00; a fair category if 2.01 - 3.00; a good category if 3.01 - 4.00; and 
a very good category if 4.01 - 5.00. 
 
Furthermore, the frequency of data from the ideas or notions of pre-service chemistry teachers related to the 
electrochemistry material content constructed by CoRe and context based then obtained. The frequency appearing 
on each electrochemistry content was calculated to obtain the percentage value. Afterwards, a comparison chart 
was made to show the tendency of pre-service chemistry teachers to construct CoRe based on the percentage for 
each content. 
 
The present qualitative study invited four SEA Teacher students from Chiang Mai Rajabhat University and Chiang 
Rai Rajabhat University who were sent to Universitas Sarjanawiyata Tamansiswa from August to September 
2019. For collecting the data, the researcher did some interviews and observations. The data were analyzed 
qualitatively by coding, classifying, analyzing, drawing conclusion and displaying the data (Miles et al., 2014). 
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Results and Discussion 
 
Pre-service chemistry teachers are required to have a well understanding of chemistry as a subject matter that 
must be taught and how to teach it properly. CoRe development can help pre-service teachers to be better in 
prepared to teach chemistry content to students. Through CoRe, pre-service chemistry teachers can study 
chemistry content critically so that they understand chemistry content that will be taught in depth. The ability of 
pre-service teachers in constructing CoRe is very important to be reviewed as the teacher's effort to prepare 
meaningful chemistry learning. 
 
Based on the results of this study, the ability of pre-service chemistry teachers in constructing CoRe on context 
based electrochemistry material regarding on each CoRe indicators can be seen in Table 2. 
 
Table 2. The pre-service chemistry teachers’ ability in constructing CoRe on context based electrochemistry 
material for each CoRe indicators 




1 Determining the context that used to start the learning process 3,35 Good 
2 Knowing what pre-service chemistry teacher want students to 
learn from the developed ideas 
3,85 Good 
3 Analyzing the importance of learning the  developed content  3,80 Good 
4 Knowing the ideas/ content that the pre-service chemistry 
teacher knows but not the time yet for student to know 
2,80 Fair 
5 Knowing the difficulties or limitations related with teaching 
method to deliver the developed content  
3,30 Good 
6 Knowing the students' thoughts that might influence the pre-
service chemistry teachers in conducting developed content  
3,20 Good 
7 Knowing other factors that might influence the way of pre-
service chemistry teachers in conducting developed content  
3,15 Good 
8 Knowing the teaching procedure and the specific reasons to 
apply it  
3,85 Good 
9 Knowing whether to specifically ensure students' 
understanding or confusing related with the developed content  
3,50 Good 
 
Table 2 shows that the ability of pre-service chemistry teachers in constructing CoRe was pretty good. 
Eventhough, there were some things that still need to be improved, one of them was the way of pre-service 
chemistry teacher know the content that pre-service chemistry teachers know but it is not the time yet for students 
to know. Furthermore, based on the data in Table 2, a graph was created to show the level of pre-service chemistry 
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Based on Figure 1, it can be conclude that the level of pre-service chemistry teachers’ ability  in constructing 
CoRe obtained a  good results. The CoRe indicators for the majority of pre-service chemistry teachers had been 
fulfilled so that the level of pre-service chemistry teachers’ ability was good. 
 
Furthermore, the research result that showing complete frequency with the categories for each pre-service 
chemistry teachers’ response towards 9 CoRe indicators can be seen in Table 3. 
 
Table 3. The level of pre-service chemistry teachers’ ability in constructing CoRe 
Category  Frequency Percentage 
Very good 6 30% 
Good 7 35% 
Fair  6 30% 
Poor 1 5% 
Very poor 0 0% 
 
Based on Table 3, it can be concluded that the majority of pre-service chemistry teachers had good ability in 
constructing CoRe on context based electrochemistry material. However, there were still 5% of pre-service 
chemistry teachers who have an underachievement category in constructing CoRe. 
The tendency of pre-service chemistry teachers to construct CoRe ideas or notions regarding context based 


















Figure 2. The tendency of pre-service chemistry teacher in constructing CoRe 
 
Based on Figure 2, it can be concluded that the majority of pre-service chemistry teachers had ideas or notions on 





The ability of pre-service chemistry teachers in constructing CoRe on context based electrochemistry material 
were good. It mean that pre-service chemistry teachers were ready to carry out quality chemistry learning. It  is 
expected that in the future, pre-service chemistry teachers can apply CoRe in each learning material in order to 
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